INTRODUCTION
THE REPORTED death rate from coronary heart disease in men aged 35-64 is approximately half as high again in the United States as in the United Kingdom. Reid and his colleagues [l] have shown that the prevalence of cardiac pain and the frequency of electrocardiographic changes suggestive of myocardial ischaemia are commoner in middle-aged American than in British males. Their observations were made on occupational groups which may be selected to favor the inclusion of fitter men. International comparisons which are based on defined communities and which include both men who are working and men who have retired are needed. During the course of a study of respiratory disease in a representative sample of the English industrial town of Staveley, Derbyshire [2] , observations on coronary disease were therefore included. The aim was to compare the findings there with those of a study which had been carried out in mining communities in Marion County, West Virginia [3] . In addition to the international comparison, we also wished to see if the prevalence of coronary disease differed among miners, foundry workers, and men who were not exposed occupationally to dust. On the basis of information obtained at the census a representative sample of men aged 35 to 74 who lived in the town, was selected. The sample was stratified by age and occupation. Four occupational groups were used: miners and exminers, foundry and exfoundry workers, other and mixed dust exposed and nondust exposed workers. The members of the sample were seen at a center during June and July 1966. Each man was allocated at random to one of four physicians for interview. Standardized questions were asked about chest pain and other respiratory symptoms and the occurrence of heart attacks. A questionnaire broadly similar to that advocated by Rose [4] and the British Medical Research Council [5] to identify persons with cardiac pain and respiratory symptoms respectively was used. Smoking habits and occupational details were also included. A twelve-lead, resting electrocardiogram was taken. All the electrocardiograms were coded by one observer (ITTH) according to the Minnesota Code [6] . The blood pressure was measured using a standard sphygmomanometer. All the blood pressure measurements were taken by one of us (M.D.L.) to minimize observer variation. Height and weight were measured with the subject lightly clad and without shoes. The three-quarter second and one second forced expiratory volumes (F.E.V.,.,and F.E.V.,.,, respectively) and the forced vital capacity (F.V.C.) were measured [7] . A water filled, direct reading Poulton Spirometer [8] was used. The mean of three readings after a practice blow was corrected to B.T.P.S.
Occupation

Cardiac pain
Subjects were classified on the basis of their answers to the chest pain questions as having probable or possible angina pectoris and probable or possible myocardial infarction. The criteria were as follows: Probable angina: retrosternal or left chest and arm pain or discomfort brought on by exertion and necessitating rest or reduction in speed or nitroglycerine and relieved by rest or nitroglycerine within 15 min; Possible angina: any chest pain or discomfort or any arm, neck, or jaw pain brought on by exertion and relieved by rest which failed to meet the requirements for probable angina; Probable myocardial infarction: a heart attack previously diagnosed and treated with bed rest or anticoagulants; Possible myocardial infarction: history of a heart attack not treated as above or a history of severe or moderate retrosternal or left chest and left arm pain lasting for 30 min to 24 hr and not known to be due to another cause. The term cardiac pain has been used to indicate those who had either or both types of pain.
Coronary disease
Any man with probable cardiac pain was considered to have coronary disease. In addition coronary disease was diagnosed on the basis of E.C.G. abnormalities. The E.C.G. abnormalities were classified probable and possible coronary disease as follows: Probable: abnormal Q waves, T wave inversion, ST depression or complete left bundle-branch block; Possible: flat T waves and other categories of bundlebranch block. Only those with probable categories were considered to have coronary disease.
Response rates
In Marion County, West Virginia, 83 per cent of the men aged 20-69 yr were seen. In the present survey over 92 per cent of the sample of men aged 35-74 were seen.
In order to compare the present survey with that carried out in West Virginia, the results in West Virginia have been reanalyzed for decennial groups aged 35-64 yr. Table 1 shows the prevalence of the four categories of cardiac pain in the men aged 35-74 in Staveley. The age-adjusted prevalences are calculated assuming that each occupational group was distributed as in the whole sample. There are no striking differences between the occupational categories.
Cardiac pain
RESULTS
Miners and exminers recorded a lower prevalence of myocardial infarction-type pain and also of probable angina than the other groups. But possible angina was commoner among them. The reason for this inconsistency is not clear. It may possibly have been due to the difficulty of differentiating chest discomfort or pain due to shortness of breath from angina. The numbers are small and the differences shown do not reach conventional levels of statistical significance. There are no other suggestive occupational differences. Table 2 shows the frequency of E.C.G. changes relevant to coronary disease. The categories are those of the Minnesota Code [6] . 'Other changes' included high T waves, axis deviation, right bundle-branch block, arrhythmias, etc. It is important to realize when considering this table that there can be overlap between the various categories. There are no striking differences between the occupational groups. Foundrymen had a higher prevalence of ST depression than other workers. But the numbers are small and the difference is not statistically significant (p > 0.1). Nondusty workers recorded slightly more abnormal Q waves than others. Miners and exminers and the mixed and other group, which included men who had worked in mining as well as in other dusty jobs, had a lower frequency of T wave inversion. But none of these differences approach statistical significance. Table 3 shows the relationship between angina pectoris and myocardial infarction in the whole sample. Eighteen men had probable angina, 14 had probable myocardial infarction and five of them had both types of pain. Altogether, therefore, there were 27 men, who were considered to have probable coronary disease on the basis of their answers to the questionnaire. Table 4 shows the relationship between the categories of pain and E.C.G. abnormalities. It explores in detail the nine cells from Table 3 and relates them to E.C.G. changes. Unlike Table 2 there is no overlap between the E.C.G. categories in this table. Overlap was eliminated by considering the E.C.G. categories in sequence. All tracings which showed Q wave abnormalities irrespective of whether they also showed other abnormalities were extracted first; tracings showing T wave inversion without abnormal Q waves were extracted next, then tracings with ST depression, left complete bundle-branch block and the other abnormalities. All possible permutations of angina and myocardial infarction have been shown. Table 5 shows that in addition to the 27 men already considered to have probable coronary disease on the basis of the questionnaire, there were 76, who had probable coronary disease on the basis of E.C.G. changes, eight of them being common to both groups. In all, therefore, there were 95 men who had probable coronary disease by either pain or E.C.G. criteria.
E.C.G. abnormaliiies
It is clear from Table 5 that in identifying persons with coronary disease emphasis has been put on E.C.G. criteria. The correlation between cardiac pain and E.C.G. changes believed to indicate coronary disease is not particularly high. Thus, over half of those diagnosed as having coronary disease on the basis of probable cardiac pain had no E.C.G. abnormalities. And 80 per cent of those with probable E.C.G. abnormalities had no pain. Colllparison of coronary and other groups Table 6 compares these 95 men with the others in relation to the relevant characteristics which were measured. The coronary group was 7.6 yr older than the others. Caution is therefore needed in interpreting any differences between the two groups in the 'all ages' column. The coronaries were heavier than the others. This was consistent in each decennial age group over 45 yr. It is possible that the true difference in weight between the groups may be somewhat understated since some of the coronary group may have been advised to lose weight. In the 55-64 and 65-74 age groups the F.E.V. and the F.V.C. were slightly lower among the coronaries than among the noncoronaries. In the 45-54 age group there was little difference in lung function between them; but in the 35-44 age group the lung function values were higher in the coronary group. III each decennial group the blood pressure, both systolic and diastolic, was consistently higher in the coronary than in the other group. Table 7 compares smoking habits in the coronary and other groups. A lower proportion of the coronaries had never smoked. A higher proportion of them had given up smoking. Presumably because of the higher proportion of exsmokers among them, a smaller proportion of coronaries than of the others were currently smoking cigarettes. Tables 8 and 9 compare the frequency of cardiac pain and E.C.G. changes in men aged 35-64 in Staveley, Derbyshire, United Kingdom, with men aged 35-64 in three towns in Marion County, West Virginia, United States. The age-adjusted percentages in each case have been based on the combined populations (in both places). The E.C.G.s were classified by the same person in the two studies. 
International comparison
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Probable cardiac pain was found about twice as often in West Virginia as in Staveley. The higher prevalence in the United States was attributable both to angina pectoris and to myocardial infarction pain. Possible cardiac pain and both its components appeared to be about equally frequent in each survey. Of the E.C.G. changes, T wave inversion and complete left bundle-branch block appeared to be commoner in West Virginia than in Staveley. But the other E.C.G. changes occurred equally frequently in each survey. Table 10 compares the personal characteristics of the men in the two places. On the average, men in West Virginia were 4.8 cm (1.9 in.) taller and 5.0 kg (I 1 .O lb) heavier than men of similar age in Staveley. The blood pressure was about 5 mm Hg lower, both systolic and diastolic, in West Virginia. It is likely that this difference was due to the circumstances under which the blood pressure was measured in the two places. In Staveley there was more coming and going which could possibly have elevated the blood pressure. There was a higher proportion of nonsmokers and an appreciably higher proportion of other smokers in West Virginia. Current cigarette smokers were more frequent in Staveley, particularly lighter smokers. Ex-smokers were roughly equally represented in both areas. 
DISCUSSION
The lower frequency of myocardial infarction-type pain and probable angina among the miners observed in this survey is in the direction which one might expect from the lower national mortality rates among miners. A previous survey in the Rhondda fach [9] had shown somewhat lower mortality rates from coronary disease among miners and exminers under 55 than other men. But the lack of any supporting E.C.G. differences between the occupational groups suggests that occupation cannot have played a very significant role in determining the prevalence of coronary heart disease in Staveley. This is in line with the conclusion reached in comparing miners and others in West Virginia. There we found inconsistent differences: probable myocardial infarction and possible angina were higher in nonminers than in miners while probable angina and possible myocardial infarction were higher in miners. But none of the differences reached the 5 per cent level of significance.
Diferences between those with and without coronary disease
The survey was not designed primarily to study coronary disease. The related factors, therefore, were few. The consistent differences in blood pressure between the two groups is similar to that found in earlier surveys. Both the weight differences and the small smoking differences are in agreement with other studies [lo, 111. Our earlier studies had led us to believe that ventilatory lung function was usually lower in those diagnosed as having coronary disease than in others. But while there was a small difference in this direction in the two older age groups, the difference was in the opposite direction in the younger men.
International comparison
The differences between the two surveys in the prevalence of cardiac pain and the E.C.G. changes are in the direction one would expect from the mortality statistics. It is, however, a little surprising that in addition to the higher frequency in the U.S. population of T wave inversion, there was not also an excess of Q wave abnormalities as noted by Reid and his colleagues [l] . A possible explanation could be that the combination of small numbers and mortality associated with Q wave changes has resulted in such cases being eliminated from the population in West Virginia. Our survey confirms the considerable differences in height and weight between middle-aged Americans and their British counterparts. The average heights in our surveys, however, were approximately 3 cm less in both countries than those recorded by Reid and his colleagues [l] . The average weight of the men in Staveley was similar to that reported by Reid and his colleagues for United Kingdom males. But the men in West Virginia were approximately 4 kg lighter than the United States males in Reid's surveys. The difference in weight does not explain the differences in the frequency of cardiac pain or E.C.G. abnormalities in the two countries.
SUMMARY
A survey of coronary disease has been carried out in a sample of men aged 35-74 living in Staveley, United Kingdom. The prevalence of cardiac pain based on standard questions and the frequency of certain electrocardiographic abnormalities was compared in miners and exminers, foundry and exfoundry workers, mixed dust and other exposure groups, and men who had never worked in dust or fumes. The findings have been compared with a similar survey conducted in three communities in Marion County, West Virginia, United States.
No striking occupational differences were found, though the prevalence of probable cardiac pain was slightly less in miners and exminers than in the other occupational groups. The prevalence of cardiac pain was twice as high in the United States as in the United Kingdom population.
T wave inversion and left complete bundle-branch block occurred more frequently in the U.S. group. But abnormal Q waves, flat T waves, ST depression and other E.C.G. changes were equally common in each country. The American men were nearly 5 cm taller and 5 kg heavier than the British men. Of the etiological factors examined, weight and smoking were associated to a small amount with coronary disease. But the most striking association was with blood pressure. Systolic blood pressure was roughly 20 mm Hg higher and diastolic blood pressure 10 mm Hg higher in the coronary compared with the other group.
